A cross-sectional retrospective study to assess the pattern of prescribing for inpatient hypertensive cases in a tertiary hospital and to fi nd out the possible avenues for betterment of hypertension management
Introduction
One of the important public health issues in India and other developing countries is hypertension. [1, 2] Fortunately, it is one of the most decisive modifiable risk elements for cardiovascular diseases. [3] Apart from the lifestyle modifications, the efficient management of hypertension with antihypertensive agents (AHAs) considerably decreases the possibility of stroke, heart failure, coronary heart disease, and end-stage renal disease. [4, 5] To achieve the goal of normal blood pressure (BP), practice guidelines serve as useful tools for clinical decision making. [6] [7] [8] The most notable evidencebased practice guideline for the management of hypertension is the Seventh Report of the Joint National Committee (JNC-7) on the Detection, Evaluation and Treatment of High BP. JNC-7 provides guidelines and advisories delineated to improve treatment and control of hypertension. [8, 9] Datta has pointed out that the Indian guidelines, recommended by the Cardiology Society of India, The Hypertension Society of India, and the Indian College of Physicians closely follow the JNC guidelines. [10] In spite of the presence of practice guidelines and effective drugs, hypertension management in the society is far from satisfactory. Reported studies have shown that only 50% of physicians prescribe in accordance with guideline recommendations. [11, 12] Hence, the primary objective of this study was to characterize the prescribing pattern of AHAs in the tertiary care teaching hospital in order to get insight of the patterns of care for inpatients hypertensive cases and to find possible avenues for betterment of hypertension management. The secondary objective of this study was to assess the appropriateness of the prescribing pattern of antihypertensive drugs as per the JNC-7 guidelines.
Materials and Methods

Study setting
In-patient Department of General Medicine at Dhanalakshmi Srinivasan Medical College and Hospital (DSMCH), Perambalur, Tamil Nadu, India.
Ethical approval
The study was approved by institutional Ethics Committee of DSMCH, Perambalur. Permission was also obtained from Head of the institute to access case records.
Informed consent
As the study involved only retrospective analysis of records, it is not applicable.
Study design
It was a cross-sectional retrospective study. Initially, the case records of patients from the Medical Records Unit of the hospital were retrieved. Then, the relevant information from the case record was entered in the preformed performa. The requisite patients' information included: Registration number, age, gender, systolic, and diastolic BP readings (at the time of admission), the antihypertensive medications prescribed and comorbid conditions. The name of the patient was not included in the recording format to maintain the confidentiality. The hypertension was classified in the study based on JNC-7 guidelines. The prescribing pattern of antihypertensive drugs in the studied population was noted and whether patients were on monotherapy or polytherapy was also observed. The prescription of one antihypertensive drug with only one active ingredient was designated as monotherapy. Polytherapy was denoted when patients were prescribed more than one active ingredient, either in one combination or as two different, single pills. The pattern of monotherapy or polytherapy was also examined. [13] Study duration Data were collected for the period of 7 months (June 2012 to January 2013).
Inclusion and exclusion criteria
Patients above 18 years of age and suffering from essential hypertension and on at least one antihypertensive drug with or without other comorbid conditions were included in the study. All the outpatient department cases were excluded and only inpatient cases of Department of General Medicine regardless of the span of hospitalization were included in the study.
Sample size
Only 261 case reports met the inclusion criteria.
Statistical analysis
Data analysis was performed using the Statistical Program for the Social Sciences (SPSS) software, version 16.
Results
Demographic details
A total of 261 hypertensive patients on treatment were included, of which 57.9% were females and 42.1% males. Mean age was 57.87 years (SD ± 12.23). Table 1 shows demographic details. The patients were classified according to the JNC-7 classification criteria for hypertension. Majority Table 2 ].
Co-morbid conditions
Hypertension alone was present in 26.8% of the patient whereas diabetes mellitus was the most common comorbid condition in 18.8% of the cases. Other comorbid conditions were nephropathy (13.8%), ischemic heart disease (IHD) (8.4%), and cerebrovascular disease (5.0%). Many patients were also suffering from more than one comorbid condition at the same time [ Table 3 ].
Mono or combination therapy
Of the 261 patients studied, 47.1% were on monotherapy and 52.8% on combination therapy. Of the patients on combination therapy, 40.2%, 10.7%, and 1.9% were on 2, 3, and 4 drugs, respectively [ Table 4 ]. The most common monotherapy agents being prescribed were calcium channel blockers (CCBs) (26.8%), followed by diuretic (9.6%), angiotensin-converting enzyme inhibitors (ACEIs) (5%), beta blockers (BBs) (3.8%), and angiotensin receptor blockers (ARBs) (1.9%). The most common two drug therapy was with CCB and diuretic (15.7%), followed by CCB and BB (7.3%), CCB and ACEI (4.2%), ACEI and diuretic (3.4%), ARB and diuretic (2.7%), BBs and diuretic (1.9%). The most common three drug therapy was with CCBs, BBs, and diuretic (4.2%), followed by ARB + diuretic + CCB (1.5%) and ACEI + CCB + BB (1.1%) [ Table 5 ].
Antihypertensive drugs prescribed with different co-morbidities
The commonest monotherapy agents prescribed in hypertensive with diabetes mellitus were CCB (5.74%), followed by diuretic (1.91%), ACEI (1.53%), BBs and ARBs (0.76% each). The commonest monotherapy agents prescribed in hypertensive with nephropathy were CCB (3.44%), followed by diuretic (0.76%) and ACEI (0.38%). CCB (0.76%), diuretic (0.76%), BBs (0.76%) and ACEI (0.38%) were the different monotherapy agent prescribed in hypertensive with IHD. The most common two drug therapy in hypertensive with diabetes mellitus was with CCB and BB (1.91%), CCB and diuretic (1.53%), CCB and ACEI (1.53%), ARB and diuretic (0.76%) and BBs and ACEI (0.76%). The most common two drug therapy in hypertensive with nephropathy was with CCB and diuretic (4.21%), CCB and BB (1.15%), BBs and diuretic (0.38%), CCB and ARB (0.38%). The most common two drug therapy in hypertensive with IHD was CCB and diuretic (1.15%), CCB and BB (0.76%), ARB and diuretic (0.76%), CCB and ACEI (0.38%), ACEI and diuretic (0.38%), BB, and ACEI (0.38%). The most common three drug therapy in hypertensive with IHD was BB + ACEI + diuretic (0.76%).
Discussion
In this cross-sectional retrospective study done on inpatients of the department of medicine in a tertiary care teaching hospital, there was a higher prevalence of hypertension in elderly patients. The maximum number of patients was found to be in the age group of 50-64 years followed by age group of ≥65 years. In fact, it is well established fact that increase in BP happens gradually with the increasing age, and that majority of the elderly can be denoted as hypertensive with stage 2 hypertension. [3, 14] The present study observed that hypertension was more prevalent in female than in males. This finding corroborates with the result of the study conducted in Chandigarh which also reported that the incidence of hypertension was high among women. [15] Moreover, hypertension is one of the main causes of mortality due to cardiovascular disease in women. [16, 17] Calcium channel blockers were more commonly prescribed drugs both as a single drug therapy and in overall utilization. The other antihypertensive drugs were prescribed alone or in combination in following order diuretic, BBs, ACEI, and ARBs [ Table 6 ]. Amlodipine was the most commonly prescribed individual drug [ Table 7 ]. The large proportion of prescription of CCB's may be because of the type of patients referred to this tertiary care center with complications related to the cardiovascular, renal and other systems or refractory hypertension. [18] Moreover, because in this study majority of the subjects were above 50 years of age, the extensive use of CCB was noted because drug of choice for the elderly patient is CCB or diuretic. [19, 20] It was however noted that though the use of diuretics was present but in less proportion. Surprisingly, the prescription of furosemide was relatively more in this inpatient study compared to the thiazide diuretics [ Table 7 ].
Seventh Report of the Joint National Committee guidelines recommend that thiazide diuretics should be prescribed as initial treatment for most patients with uncomplicated hypertension either alone or in combination with drugs from other classes. [8, 9, 21] In spite of these recommendations, diuretics particularly thiazide diuretics were found to be prescribed less often to patients as single drug treatment in our study. The restricted prescribing of diuretics by doctors has been earlier reported due to the misconception about the safety and efficacy of diuretics. [21] [22] [23] For example, doctors hesitate to prescribe diuretics due to apprehension about an adverse electrolyte imbalance, like hyponatremia, which particularly in the elderly patients could have harmful effects. [24] Seventh Report of the Joint National Committee guidelines advocate ACEIs as the favored drug for hypertension associated with chronic kidney disease, diabetes, or congestive heart failure. ACEIs or diuretics are also recommended for preventing recurrent stroke. [8, 9] Because there were a high number of hypertensive patients suffering from diabetes and kidney disease in our study, hence the decreased usage of ACEIs is not in conformance with JNC-7 guidelines which advocate its use for renoprotection in this patient group. JNC-7 reports endorse that except for the contraindications, patients with diabetic and non-diabetic renal disease should be prescribed an ACEI to halt the disease progression. [8, 9] Furthermore, prescription of BBs in our study was not in accordance with recommendations of JNC-7. JNC-7 guideline recommends that BBs, particularly cardioselective BBs, are useful to diabetics as part of multidrug therapy, even though there is less clarity about their utility as monotherapy. It further states that a BB should be prescribed in diabetic patients with IHD even though they are inferior in preventing stroke. [8, 9] Under prescription of BBs in our study might be due to the reason that most of our patients were simultaneously suffering from diabetes mellitus, and conventionally the use of these drugs are discouraged in diabetes. [25] In our study, majority of the patients were on combination therapy and diuretic was part of most of the combination regimen [ Table 5 ]. This finding is as per the JNC-7 guideline which also asserts that most patients require two or more drugs to achieve BP control and diuretics should form a part of the combination if two drugs are being used to treat hypertension. [8, 9] As diuretics are known to complement the antihypertensive efficacy of multidrug regimen, they can be valuable in accomplishing BP control and moreover they are cheaper than other AHAs. The addition of diuretics in multidrug regimens has been reported to be useful for BP control due to their competence to reduce blood volume and vascular resistance. Above all, the JNC-7 guideline reports that volume overload due to inadequate diuretic therapy is one of the commonest reason for resistance to hypertension treatments. [8, 9, 21] Strengths and limitations of the study It is a well-known fact that the prescribing pattern surveys are one of the effective techniques that provide an unbiased picture of prescribing habits. Prescription surveys permit the identification of suboptimal prescribing patterns for further evaluation. [13] This study was done on inpatients, and inpatient based prescription survey has benefit of reducing the subjects who drop out due to various reasons.
There were a number of limitations of the study which includes its cross-sectional nature. Another limitation is the retrospective nature of this study. This was a single center study, and, therefore, the findings cannot be generalized to reflect the entire tertiary care setting in India. It is recommended that larger prescribing pattern surveys involving more tertiary care hospitals be conducted to assess the overall situation. Moreover, this study has been conducted in a tertiary care hospital and patients who receive health care in primary or secondary centers may have a different pattern of antihypertensive therapy.
Conclusion
It was noted that the most favored class of antihypertensive drugs, either as monotherapy or combination therapy in hypertensive patients with or without comorbidities was CCBs. There was underutilization of thiazide diuretics, ACEIs and BBs in this study, in spite of reasonable evidences backing their prescription. Overall, the general pattern of antihypertensive prescribing in this study is only partly in accordance with the guidelines of JNC-7. These findings reemphasize the fact that prescribing is a composite practice which is concurrently influenced by various factors and different practicing guidelines is only one of those factors. [23] Few other factors influencing prescribing might be viewpoint and understanding of both patients and doctors and cost of the medicine. The marketing influence of the pharmaceutical industry cannot be ruled out. The other factor influencing the therapeutic decisions of doctors regardless of guidelines might be accessibility of a particular drug in the hospital pharmacy. [23, 26] The prescribing of thiazide diuretics should be boosted because they have got good safety profile and are cheaper, and various reported studies reinforce the role of thiazide diuretics in the treatment of hypertension to reduce cardiovascular complications and stroke. [21] The information about the efficacy and safety of thiazide diuretics should be forwarded to the prescribing physicians. [24] The use of ACEI should also be encouraged because in diabetic patients they have cardio-and renoprotective actions. [25] In addition, the use of BBs should be boosted because according to JNC-7 guideline, even though BBs can cause adverse metabolic effects in diabetics such as deterioration of insulin sensitivity and the masking of hypoglycemic symptoms, these issues can be easily managed, and these factors cannot out rightly restrict the use of BBs in diabetic patients with hypertension. [9] Anand has earlier reported that the difficulty in the Indian context is that the knowledge about practicing guidelines is not passed on for implementation to the physicians. He further states that besides issues of cost and compliance, considerable effort and resources is needed to regularly update the knowledge of the physicians. He points toward the fact that JNC-7 also emphasizes that despite enhanced knowledge about hypertension, the healthcare systems across the world have not been able to translate knowledge about hypertension into practice. Hence, it is recommended that regular training should be provided to prescribers on practicing guidelines and rational use of drugs in hypertension. [24] 
